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THE COMMON CABBAGE WORM.^ 

By F. H. Chittenden, I'Jntomologist in Charoe of Truck-Crop and Stored-Product 

Insmt Invsstiffa Horn. 

INTRODUCTORY. 

The most destructive of the many insect and other enemies of 
cabbage and related crops over the United States generally is the 
larva or caterpillar of the 
imported cabbage butter- 
fly (figs- 1) 2), some- 
times called the white 
butterfly or rape butter- 
fly, a familiar object to 
nearly everyone. This 
caterpillar, the imported 
cabbage worm, is well 
known to farmers 
throjighout this country 
and in the Old World as 
well, inA the butterfly is 
generally recognized by 
the farmer iis the parent 
(sf the " worms." 

DESCaiPTIVE. 
THE CATERPILLAB. 

Til is cabbage worm is 
velvety green, about the 
9ime color «s the csbbtge 
on which it feeds. There 
is a faint yellow stripe down the middle of the back and a row of 
yellow qDotns along mch side in line with the spira-cles or breathing 

^ Pout la rapao L. ; order LepMoptcra, family Plerldae. 
NOTK. — This IniUetln iR Intended to assist ealjbage growprs to control one ot their most 
troublosome pcste. 

niiSlR"— Hull. Tflfi— 10 




Fig 



1. — The common cabbaKe worm (Pontia rapae) : 
a. Female butterfly ; h, above, egg as seen from 
above ; below, egg us seen from side ; c, larva, or 
"worm," In natural position on cabb«ee leaf; 
d, suspended chrysalis, a, c, d, slightly enlarged ; 
fc, more cnlarffod. (Aulhor'R Illustration.) 
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ports. The surface of tlic bo<lj, if viewed tliroiif^li iin ordinsiry 
hand lens, is seen to be somewhat rough and finely dotted with small 
bliiclt spots. It measures, when full grown, about an inch and a 
fourth in length, presenting the appearance siiown in figure l,c. 
It differs fi'om the cabbage looper,^ another caterpilliir found ou 
such crops, in having live pairs of prolegs (uujointed hind legs) 
instead of four. 

THE BUTTERFLY. 

The butterfly {fig. 2) has a wing expanse of nearly a inclies. It 
is white, marked with bl«ck nair the tijis of tlie brewings, as shown 
in figure which represents the female. In the female there are 
two conspicuous black spots on each forowing, whereas the male 
(fig. 2) lias only one, Each sex liss * corresjiondinf smHller h\mdk 
spat at the front edge of tlie hind wing. The body of the female ia 




Kid. 2. — The commoQ cabbage butterfly : Male, wlnga spread at left, -wings folded at right. 
Somewhat enlarged. (Author's Illustration.) 

whitish, but that of the male is usually darker above. The male is 
gtH€rally the smaller. The nnderHitic of the hind ^iiig is a uniform 
.straw yellow of satiny asjiect, and there are generally two black spots 
showing through in both sexes. 

THE EGG. 

The eggs are turnip-shaped, pale yellowisli, and strongly ribbed 
(fig. 1,6), ihd irt*y be s^n r^dily with the unaidtd tye. "They «ie 
deposited singly, usually on the underside of the outer leaves of 
cabbage and their other food plants. 

THE CHRYSALIS. 

When the caterpillar or " worm " becomes full-grown it attaches 
itself to a cabbage leaf or oth^r near-by object by mefins of a thread- 
like girdle of silk, and often within the same day transforms to 
the chrysalis (fig. l,d). The chrysalis is of variable color, being 



^ Autuyi'atilia ii aealcac ItUey. 
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iiiniic'in;(;il in this i'L's])L'ct by the object upon which it js fiistened. 
The color thus Viiries through dirty gray to yellow, green,. and dark 
grHy. Tlie IftfagUl of the chrysRliS is a little kse than three-fourth* 
of RU inch. 

NATUliK OF INJURY. 

Tills cabbage worm hns Vict-n r'iglilly Icnucd tho biine of the cubbago 
grower and tho dread of every careful eook and housewife. It begins 
work early in the fceii»>ii ; the printipsl diininge is Iherefoi'e to yonng 
plants (iig. 3), nnd uccnies lliroiigh tho necessity of replanting, with 
attendant increase in cost of production, duo to additional labor, 
cost of siock, nnd delny in gtttlng the ewrly or b«tter prices in the 
W(*rk#t, After riddling the outer lenvee, whioh remain after«ftrds 



i'lu. 8. — Cttbhaiic seedlings grown lu cold franieH, showlBg lujury by coiniiwu eftbbBg^ 
worm, This nccesKltatoa replanting and addltloBftl labor, and o«U!Wa ct«>l«y In gettlag 
cubljago on the early nuirket. (Original,) 

attached to the btalk, tho eatcrpillar attacks tho tender inner leaves 
MS they form, frotinently socreting itself ill the iniuiWitiiro beads, where 
it is difficult to reach it with insecticides, and l enderiiig the eabhage 
nnfit for food because of the ahiindant dark green excrement which it 
dejjosits. As a result, cabbages before being sent to mai'ket must 
be examined caiefnlly and the dainiiged leaves removed. IJeforo 
cooking it is frequently necessary to tear the heads apart to insure 
that no disgusting worms are concealed within, nnd even after the 
vegetable is [irepared for the table there is danger of an ndmixtine of 
animal matter with the vegetable food. In cool weather the cater- 
jiilliir often feeds freely exposed on the surface of the leaves in 
the sunshine. 
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Frequently the cjiterpillar bores into the center of the cabbage, 
iittacking what Is commonly known fis tlie " heart," and then the 
entire head is worthless for ni*rk»t. Figiim 4' illnstr*t«s this form 
of injnry. Seedling ciibhage grown in cold frames is nlso often 
damiiged. Injury of this natnre may bo very serions, many of tho 
plants being a complete loss, wliik tho i-»niftinder make poor growfeh. 
Fignrc ") illustrates an unusual form of dnmage in ivhich tho insects 
occur in such numbers as to congregate on a single leaf and ruin it 




Vii:. 4. — CuUL'age Bhowluu KCvi>rc Injury by the eoniiiiuii cnbbHBe wtiriii. TMn labbaec iiluut will 
nPver mukp it marketable htad. (Opigln*il.) 



in a very short time. This illustrates com])lete defoliation, and also 
is an indication of the sluggisli liabits of the larv:e duriag resting 
periods. 

As early as 1SG9, when this cabbage worm was confined to limited 
areas in Canada, New England, an<l New York, it did gieat damage. 
At St. Albans Bay, Vt., in that year it caused the total destruction 
of « crop of 8,000 cabbage plants. The worms madfc their «pi«s«rtnee 
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about the 1st of September, and tliere were from 10 to ijO on a head. 
The Abbe Provanchcr estimated 
Ihe same year a loss of $240,000 
in the vicinity of Quebec alone. 
One farmer near Montreal lost 
in » single season over 12,000 
heads of cabbage. The follow- 
ing year in some places abont 
New Yoi-k City, where the in- 
sect had appeared oidy the year 
before, the entire crop of cab- 
bage «nd canlirtower Wfts de- 
stroyed. The loss in this case 
was estimated at half a million 
dollars. 

Owing to the fact that dnr- 
ing recent years arsenicals have 
been very generally used to con- 
trol the cabbage worm, there 
are now few instances in any 
part of til is conntiy of the total 
destruction of crops of cabbages 
as was formerly often the case. 
Xevertheloss a conservative esti- 
mate would place the present 
annual loss from this pest to 
cabbages alone (not including 
cauliflower and other related 
crops) at . $1,300,000, or one- 
tenth of the entire crop. 



ORIGIN, SPKEAD, AND PRESENT 
DISTRIBUTION. 

The imported cabbage butter- 
fly was introduced fiom Kurope, 
and was first recognized from 
a capture at Quebec, Canada, 
in 18G0. It was not seen again 
nntil two y»>rs later, in the 
same locality. After a lapse of 
several years it was reported at 
intervals- from other portions 
of Canada. In 1865 its first 
appearance in the United States was noted in Maiiie; the following 




Fio. 0. — Cubbage leaf couiijlotely dufoUatea 
by seven common cabbage wormB, Slightly 
enlarged (Original.) 
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year, in northern Xew II;mi[)shire and A'ermont. Tn 1868 it had 
I'eached Xew York, and soon thereafter begun to attract attention in 
new localities. Tn 18V5 it appeared in Cleveluud, Ohio, and two 
years later in Illinois. In 1880 it had i)eiictrated southward to the 
Gulf States. This distribution has eontinticd \intil no^v the species 
is known in practicully ewry State in the Union. It spijcwrs to 




Fro. 0. — Map shCFWlng sprcnd o£ common (."Obbuse butterfly from 1S60 to I8S1. 
(Adapted from ifcudder. ) 



favor no particulsr part of the country, being as destructive in the 
Gulf region «s in Canada and New England. In the Western 
Hemisphere this butterfly ranges from the Atlantic to the Pacific, 
in most localitiee between the thirtieth and sixtieth degrees of 
latitude. 

The accompanying map (fig. 6) shows approximately how this 
species has spread, chiefly by flight, aceording; to the opinion of the 
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\iftc Dr, S. II. SL'iitl<lor, wlio was tlio highest unthoi-ity on Aiiicrit'iin 
bwlttiflicS. Tins wefe-twiircl sproiul Ims not bteii folknvod i-jM-efiiUy. 

FOOD IIAIIITS. 

The importeil cabljnf^o worm feeds on nil forms of cruciferous 
plants, is piirticiilarlj- fond of ciibbugc and ciHilHlo\ver,'»!n<l is st«iie- 
wliiit k'.sK (k'sti'VU'ti vo to turnip, kalo, colliird.s, Vfulisli, InuKtiinl, nnd 
horserii(lish. It iilso d<H?s consiOcrable (liinvj<^ii to ornnmpntiil phint-s, 
sjic^i »s luistnrtimn, iniffnonctto,' Kwcd nlyssnin, tlio .s])i(UM' pljint 
(t1*onie), iind e.\cci)tioiiiilly to k'ttncc:, 

The butterllies sip tlie nt'ctisr of (lowvrs of vnrio\is kintls nnd may 
be smi lit any time liovoring over tlitin. Tfioy arc cspeciiilly fond 
of tlif whitii blossoms of cnicifei-s, ini<l of tlic flowers of whitii nsU'i-, 
111 vender, ]>nrple heliotrope, and thistle, Like other bnttovilies, tliis 
spocics is active by diiy, and is on tli* wing from early inoriiiiifr nntil 
near dnsk. Tt is ii coin]Jiiriitively slow, tireless ilyer, being Ciipahlo 
of extended flight for long distniiecs. The buttei'llios sometimes 
eongregirtc in iiiiniensc SWnrnis, as has occurred fret[iiently wliwi 
they have emigi'ated from the eontinent of Europe to Kngkind, mid 
tiieii" occurrence in niidocean lias been recorded. 

LIPK HISTORY, 

The hiittorflios appear on warm snnny days as early aa March, 
LA'en in the Northern States, and tli«reaftei' may be seen flyiug 
until nfter 9cver«l severe frosts in October, In th« Gulf regitiii tliey 
occui' througliout the sensoii, 

l*nirinf and hiyin<j begin within a day or two after tiic ndnlt 
issues froin the chrysnlrs. The diimMoii of tlie different .stagMS 
uaturully \ aries with teinperntiu-* c<«iditioMs, Ui'tt d( tJie peritjd 
being from 4 to 8 days. 

The caterpillar eats voracionsly and gi'ows rapidly, attaining 
niiitiirity in from 10 to 14 days after hatching. It molts four tiuiw, 
hence there are fire di.stinct iiistars or snbstages, tlie first molt taking 
Ijlace, in the warmeet weather, in abont 2 days from tFie time of 
hatching, the Mt-eond stngo liisting from 2 to ii days, the third and 
fourth from 1 to 2 days each, and the fifth from 4 to .5 days. 'Yho 
dnration of the chrysalis stage is fi'oni T to 12 days during the sum- 
mer time, but tiie last chryswlido*' formed in the inoi-e northern 
States remain in susjjosise diiriiij^ the winter and develop tlie follow- 
ing spring. 

The life cycle occupies periiHls varying between 22 days and 
5 to 0 weeks. Even in New England this species i.s credited with 
being triple brooded, .but in the District of Columbia and \ icinity 
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there must be one or more additional generations, with a possibility 
of ftt IwM six in the ©xtmne South. The first generfttitn dev^iiops 
on wild plants. 





I'iG. 7, — .\n iclitiPumoH fly, .ipfinli'lPH uiomrrnliin, a viiliialilL' parnsKo of the common cab- 
liUKC woria ; <i, -SiUilt Us : t>. I'oriKHi ; c, Hli-ti i>>«'niitH« from eoeooHa. a, h, Ulgliljf luagj*)!- 
(It'Jl ; I', imtiirnl slzo. {Aullior's illustratljjii. i 

NATUKAL ENEMIES. 

Weri! it not for certain ofTectivc clit'olcs this species wonld be n still 
giesiter ]»et. 'I'lic most important of ite iimel enwities aresmwU jxirn- 
sifcee, nil introductions ft-mii Europe. One of them, an ichnenmon 

flyi {figs. 7, 8), Wiis 



piiri««ely imported 
in 1883 from Eng- 
liind. During the 
nntnmn of IftW thia 
sjiecies held its host 
nnder complete con- 
ti'ol wt Wftshington, 
D. C, killing every 
" worm " which canio 
under Ihe writer's 
observiition. Alarvn 
which hiis been de- 
.sti'oywfl by this jjnrftsit* is Aown in figure 7, together with the j>arn- 
sitc's cocoon. A minute chrilcis fly ' wiis present us a i)rin>site of the 
beneficinl iclmonmon fly, Ijut apparently did not destroy the effective- 
ness (rf the latter. Another clialcis tty ^ (fij,'. 9) which Imrs tfie aiame 




Fin. S. — PnrOHlUzPiI cnlibnge worm. bIiowIdb cocoon mass 
of Ichnoiimon Oy, .Iptfa-lelei t/lommilus. Mow. (Aiitlior's 
illUBlrallon.) 



^ Apnnlrica i/liimeraliix 1..; order UyrrtsBBpti'Ml, family KMieonltSiei 
' Tflniallchus »n Icrof/ns f ji Itouch*. 
> I'teromat'aa pupa-rwd L. 
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relation to the cabbage worm as does the ichneumon fly, and is there- 
fore beneficial, was first noticed in this country in 1869, evidently 
having been imported with the host. The eggs of -this speciet tee 
deposited in tlio cabbage worm, which, while completing its trans- 
formation to pupa, dies, and the parasites issue from the latter. 





Pro. 0. — .V cliRlels ij, l't*reMat>ti pvpnrttvi, » pawSlto of the eoftnaou catftmge worm 
Female at left, male at rlBht. Gi-efttly eolirged. (.\uthor's Illustration.) 





Wasps, particularly certain paper wasps* and related forms, are 
iilso of great servict in reducing the numbers of this itnd other 
cabbage worms, appearing to prefer tliem t6 other prey. 

The small, evil-smelliiig ambush-bug* (fig. 10) secretes itself in 
flowers, siich'i€ the thistle And ^oldenrod, «id destroys numbers oi 
butterflies, capturing tliem and 
sucking out their body fluids. 

Numerous other enemies^ attack 
this cabbage worm, and it'is some- 
times subject to a contagious bac- 
terial disease* similar to that of the 
cabbage looper. Tt is, however, less 
susceptible to this malady, although 
in some sensons, for example, in 
191G in southern California, great 
numbers are destroyed by it. 

Birds which are known to feed 
upon cabbage worms are the chip- 
ping sparrow, English sparrow, and house wren. It is certain, how- 
ever, that other species e«t them, and in one case it was found that 
during the winter the number of pupai of the cabbage bntterfliDS was 
reduced more than 90 per cent by birds feeding upon them. 

1 PoUstea mctrlcus Say, paUipes Lepcl., ct at 
' P/tj/mafo teol^l Stal. 

'Among other predacious enemies observed In this country are thf wheel bug (drilus 
cHatatiis L.) and the armed soldler-bilfi (_Poi!liius macuUmeMfts Say). Tlic eabbaRc worm 
la also parnsitlised by the tacblna flies Tlxorista vulgaris Fall and FronHna arcMppirmet 
Will., as well aa by Sm-oafhatgii {Boettehm-ia) latisUrnu Parker. About 10 additions! 
Knropenn paTrtslt* are UrfMa. 

* MicrocvecHS piwUlia Kurrlll. 



Fic. 10. — An nrabusli-bUfi, Phvinata wolffH, 
which preys on butterflloa of the com- 
mon cabbage worm : a. View from above ; 
b, view from aide ; c, front leg; d, beak. 
(I, b, ISnlarged ; c, d, more enlSTged. 
<R)lpy.) 
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MUTJIODe OF CONTROL. 

The imported cabba^je worm is not didicult to control, and it should 
be borne in mind that most other " Avonns" ivill be controlled by the 
s«inc methods, and tli*t other cabbage jiosts are more oft«ii preeeut 
tlian nut. 

AR3ENICAL3. 

l^epellted experiments have shown that the hest remedy if. one of 
tho arH^niculs; iind that arsenate of le«d nnd pBi'i« j^'twure prefer- 
able to others in common use. If I*aris green is nsed it may be 
ap]5lied either wet or dry, pi-eferably, however, as a s]>ruy, ut the rate 
of 1 pound to no jffftllons of wnter. The plants shotild be free from 
insect attack when tliey are set out, and should be sprayed n few days 
Inter to make sure tiiat the ]ioison reaches the young caterpillarii 
l)eforo they have bnrrow^>d ftir into the heads. Other spplicntions 
should follow ns inspection of idants sliow.s that they arc necessary. 
Thesi apjilications of ars&nicals can he made witli absolute safety 
until the ]u*ads are nearly formed, and, for tlist matter, even later, 
ns tho iKii.son disappears from plants almost completely within two 
to ttiree \veeks aftei' application, and even enrliei- in event of repeated 
or heavy rainfnll, After the removal of thei>nter leaves, in jirepara- 
ti(m of the calibaf?es for market, and after other leaves have been 
picked oil', as is done before the cabbages are »»ooked oi' cut up for 
salad, there is usually very little, if siuy, of the arsenic left. 

HARMLESSMES.S 0|f AltaENICALS WHEN PKOPERLY Al'I't.lKH. 

Chemical analysis has shown that cabbage which has been sprayed 
or dn**ed with *r fcrgenienl »ft pi'e*critred, and pif]Mired for cooking 
in the iisunl mannei- a week latei-, has not even a trace of tlie arsenic 
remaining. The use of arsenicals against cabbage worms is nhnost 
nnivsra*! in the United Sfentes, although fcrowws arc sometimes lonth 
to acknowledge the fact for fear of the loss of customers who ure not 
fully ac<inainted with the harmlessness of the remedy, There are no 
authentic recordetl in»t#nc« known to the writer of poisoning from 
the consumption of cabbage treated with an arsenical, It has been 
proved that 28 cabbage heads, (histed in the ordinary way with Paris 
gi'een, wotvid hk\t tt» be tutrn by »n adult hwman at one meal before 
]ioisonons effects coidd be prmhiced. The experience of a Mrginia 
inivrket gardener who (histed his cjrijbage with Paris green and flour, 
onutting to inform his family of tihe f»et, should be cited. A d«y or 
two later he ate heartily of this cabbage, as did othei-s, and after- 
wards was (piestioned by his wife as to the peculiar powdery substance 
on the heads, Albiiough pdisoning was anticiptttd, no ill residts 
followed. 
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AHSKNATE OF LEAD. 

As a result of the nhiiormnl t-onditioiis incident to the P]iirope:iu 
war, tlicrc is m scarcitjr of IVris green, whicli liRf?,nntur«]ly increased 
the cost. Arsenate of lead, however, which has been rapidly snper- 
sedinf? Paris green and other ai"senicals as an insecticide, has not 
increaaed proportionately in price, and for many reHSons is prefernblC. 

It has tlie advantage of being less harmful to growing plants and 
adheres better to the foliage, is less apt to bnrn the leaves of delicate 
plants, and is less tronblesoine to preparis. It serves the same purpose 
as Paris green and is applied in the same manner. It is sold both 
in paste and in dry powder form. Two pounds of dry lead arsenate 
to 50 gallons of water or Bordeaux niixtnre will inalio a solution of 
sufficient strength to destroy cabbage worms and similar insects. It 
may, indeed, be used as strong as 1 jjound to 10 gallons of water on 
hardy plants without injury, but this is inadvisable because of the 
inweased cost, the dangej* of scorching young plants, and the fact 
that, thus used, it is no more effective than the prescribed dose. The 
jiaste form must be used at double strength, or 4 pounds to 50 gallons 
of water. The number of sprayings to be applied depends on local 
and seasonal conditions. Sometimes a single spraying at the proper 
time will suffice, but usually two or three applications are necessary 
for cabbage worms ■which have more than one generation. The 
adhesiveness of the spray. material is promoted by the addition of 
about the same amount by weight of resin-fishoil soap as of the 
aratwjcsl' used. 

Arsenate of lead as a spray is valuable in that it leaves, on 
drying, a white coating on the plants, so that after spraying it can be 
determined iBftdily which plants have been trwted and which h*v« 
not been reached. 

Extensive experiments have proved that, for economy and effi- 
ciency, the best form of spra^ying machinery should be vmed. In 
regard to nozzles the " Yermorel," " cyclone," and " mistry " types are 
most effective as well as the most economical. When the arsenical is 
forced through * nozzle of this type the spray is misrt-like in appear- 
ance and adheres to the foliage instead of forming small drops which 
quickly roll off the smooth leaves of cabbage plants. The best sprayer 
is the comprof»6d-»ii' type, constructed for use both by hand and by 
machinery, tJie latter to be drivan by horsepower. 

POMONED-niAN MASM. 

A mixture of bran with Paris green, the standard remedy for 
cutworms and grasshoppers, is, according to the testimony of some 
who liftve used it, successful against " cabbage worms," SMid should 
l>e te.'ited ^'gainst the imported cabbage worm. Any arsenical can be 
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employed in the preparation of this inixtiire. It is best to mix the 
bran with the poison and sugar before adding the ■water. The 
proportions iiro 2 or 3 wmcos of sugiir or other siveettning, a te*- 
spoonful of Paris green, :ind about 1 pound of bran, to a gallon of 
water; so as to make, when stirred, a mixture that will easily run 
through the fingers. In its «pplic«tiaii it is nieraly sprinkled, either 
«'6t or dry, the affectwl plsnts. 

THE HOt'WATF.K HBMEDY. 

As long «go as 18S3, water at a tnmpei-aturc of about 130" F. was 
advised as a, remedy for this cabbage "ivorm." It does practically 
no harm to the plants and kills all insects with which it comes in 
contact. It is scarcely applicable t<j large fields, however, <m nmmtmt 
of the difficulty of maintaining the proper temp*r«itiiro. 

CONTACi KOfBONB. 

Kerosene emulsion is not as eilective as the arsenicals, bocnnse 
in its application it is n«@aseflry for the sjiray to come into direct 
contact with the larvft or "worms" in order to kill thein. 

"When strong soap solutions are used on ornamental plants infested 
by aphides or plant-lice and this specias is also at work, such insects 
as are actually touched will be killed. Where the plants affected are 
attacked by thrips and other minute insects, and such contact poisons 
as nicotine sulphate are employed, these will also kill cabbage worms, 
but none of the poisons of this nature are stsndiirds for the chewing 
inlets likt the cabb«^e worms, and nfo not i-ecoinint»ndod except 
in the case of the occurrence of sucking insects on the same plants. 
A combination spray of an arsenical mixed with nicotine sulphate, 
kerosene emulsion, or soap is sometime nmd with good effect to kill 
both aphides, or thri]js, and cabbage ivorms. 

PTHETHHUM. 

Pyrethrnm insect powder is not so tiseful as an arsenical. Of its 
effectiveness, Dr. James Fletcher, late entomologist of the Dominion 
of Canada, wrote that " diluted with four times its weight of common 
flour and then kept tightly closed for 24 hours (before use), it leaves 
nothing to be desired, and thousands of dollars are saved yearly to 
small growers, who most need assistance." I'yrethruni is rather 
costly, varies as to purity, and is said to discolor the leaves, but it 
has the advantage of being nonpoisonons to human beings and 
domestic aninials. If used too sparingly Ji portion of the cater- 
pillars are merely numbed and eventually rcco^■er. Younger cater- 
pillars are more susceptible. It can not be recommended for use on 
large areas. 
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For the kitchen garden, hnnd picking is sometimes practiced, 
sspccially when plants are first set out. It is Inborions, altlioiigh 
el!eeti"w; if the work is carefnllj'' coiulucted. 

CLEAN FAliMIKC AND TRAP CliOPS. 

If cooperation in clean methods of farming and in tlic use of 
ni-acnicnls conld be secured by any possibility, mndi of th« loss dne 
to the ifivogcs of this pest might be averted. Tlio practice of leaving 
cabbage stalks in the fiaJd afte)' the main crop has been harvested is 
reprehensible.- AW remnants shotdd !«; ijsrfchEred nnd rlesti-oycd, with 
the exception of a few left nt regiilar intervals tlirongh a field as 
hires to induce the female butterflies to daposit their eggs npon them. 
Such stalks, being useless, should, whei-e i««sible, be poiaon«d freely 
with ni-senicals so that the l»st g#n*r4ition viW haw no plac« to 
develop in the fields. 

UTILlZAf ION OF NA^itAL ENEMWe. 

It is matter of common observation, froqnontly recorded, that two 
parasitic enemies of this s]>ecics d© excellent serviee in reducing the 
nmnbcrs of their litKt, tiz, tli« csblfeige-Tivonn chB4t"i*"-fly ' «iid »n ich- 
neumon fly.^ (See pp. S-9.) The former i^siif^s from the chrysalides 
throu|Ji minute holes in the dry outer skins. The latter issues from the 
c«terf3p«rs and forms masses cPf*(*©llow cftcotms. lis %oon *s lAwm 
focoons^arc seen, ail caterpillars that can bo collected should be gath- 
ered carefully with portions of the leaves to which they are attached 
and transferred to barrels or large boxes, which should be covered 
with wire netting of a mesh which will pci-mit the parasites to cmergo 
but will prevent the butterl'Hcs from escaping. An ordinary screen 
mesh of 12 to the inch or co«T»e nto*sqiiito Yiottinil will unswer this 
purpose. In addition, a few holes should be bored into the bottom 
of the barrel or box used for this purpose, small enough to i>revt>nt 
tlte cttei pillars froiii escflpiug. This will permit r«in wntor to drain 
off which might otherwise drown the instcts. 

SUWM^RY. 

The imported cabbage worm is a velvety gr«n fc*4iHiiillnr meieiir- 
ing about an inch nnd a fourth when full grown. It is the larva or 
young of a white bntterfly. It bagins work so<m after yoinig plants 
»re set out, and in the mm of cdttlwg'e riddlts the outei- l««vts and 
bores into the heads. As n residt entire cro])s are often lost. 



' ptcromnlue pHfxtrum. 
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It was intriKlneed from I^iirope and liiis been known in the United 
States since 18C5. It lias becamd a most seritms drawback to the 
o\iltiviitxon of cabbuj^o, cMiiliflower, tiniwii, «nd r(rf«ted crops in this 
country, 

The 11 rat generation is prodnced on wild cruciferous phints, iind the 
3«eond H'W.«G^is wop plants. It is es,p»ble in the wurmest wenther of 
developing froni egg to adult or butterfly in 2'i days. lOven in its 
northernmost range it is triple-brooded, aud southward there may be 
ns mtny «s six d'K*inct gwierations. 

Two natural enemies contribute considerably to the decrease of 
this species, otherwise it would be t\ pest of still greater severity, 

Tli« hmt r&m«di»e ure the- »ir9(*nicftis, ef which (waen^te of le«d !*Hd 
Paris green are the most ellicient; the former, being cheaper at the 
present time, is recommended iit the rate of 2 pounds in powder form 
ar 4 pounds iii pftste f«r«i to M guilons dt wKtm. Adim\vm\(m is 
enhanced by the addition of about the sumo «nio\nit by 'fmght of 
crude resin soap or resin- fishoil soap. 

The best form a«f spraying machinery should bo useri, with special 
attention to nozxles in order to secure a mist-like spray. 

The arsftnicals are harudess when properly applied as directed. 

In addition to the persiatsjit us« of arsenictUs, clam farming sheuld 
be ])ursued in coo]X!ration with neighboring ctthbug* growers to obtian 
the best results. 

It is advisable to encourage the parasites above-mentioned accord- 
ing to the directions given. 

Finally, coo])eratioii in the \ise of arsenate of load as a spray and in 
maintaining clean farming and other methods is highly desirable in 
all communities. If this cotdd be practiced on an e.vperimental scale 
\u\der proper supervision the results would soon be apparent. It ' 
inust be kept up year after year, however, owing to th« constant 
migration aaul invasion of this cabbsge worm from other 3ourco«s. 
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AVAll,A»L,8 FOB tnWE DlfffRlBtlTION BY THE PEPAKTMENT. 

C^MWoti White Grubs. (Farirwrs' Bulletin 54*.). 
Tlie Sqminli-vliie Borer. (Fnnuars' Ruliftta WS.) 

Grass lioppers ami Their Control on t^ugiir Hfots and Truck Crops. (B'liruiers' 
ISullotlii CDI.) 

Cactus Solution ns an Adhesive In Arsenical Sprays for lasectsi. (Peiisirtinoiit 
Bulletin ICO.) 

Qua»slln ns a Contnct Insecticide. (DopartincDt liniietin 10.j.) 
The Ksgplnnt Lace-hug. (Department liulletin 230.) 
Root Maggots ftnil How to Control Tliem, (Kntoinology Circular ti.S.) 
TIm* llAlon ApllW. ( IfctOMJology Circular 8&.) 

F0« SALE BY THE SUPERiNTENDiBNT OF DOCUAeNTS. GOVERNMENT PRINTING 
OFFICE. WASHINGTON, D. C. 

The .Strnivherry \V>»vll. (Kntomolosy Cirqjjlar 21.) Price, 5 cents. 

The Striiicii Cucuiubpr Beetle. (Eutomoioi'y Circular 31.) Price, fy cents. 

Squa.sh-vlne Borer. ( EntomoloKy Circular 38.) I'rlce, 5 cents. 

Oorainon Squash Uug. (Kntoumlosy Clrcuiui' 30.) Trice, 5 cents. 

Pea Aphis. (Entomology Clrcuhir 43, rev.) I'rlce, 5 cents. 

Cabbage Hiilr-worin. (Entouiolofry Circular 62.) 5rlce, 5 cents. 

Colorado Potato lieetle. (Kntoniology Circular 87.) Price, S cents. 

Asparagus lieetles, ( Kntouiology Circular ]02.) Price, S cents. 

HarltKjnln CabVrafce I'.UK. (Entomology Circular 108.) Price, H tentii. 

Common Il«wl Spider. (Entomology Circular 104.) Price, S cents. 

AsparuRns Miner. (EntonioloKy Circular 13r>. ) Price, ft cents. 

Potato-tniicr Moth. (Kntoniology Circular 1G2.) Price, li cents. 

Flour Paste us Control for R(!d Si)i(lers and as Spreader' lor Cnntiict Insecti- 
cides. (Entoinolosy Circular lC(j. ) Price, .5 cent.'?. 

Fall Army Worm anil ^'arleJ;ateJ Cutivorui. (Entomology Bulletin 20, n. s.) 
I'rlcti 5 cents, 

t»oine Insects Injurious to lf^«g^ft«ble Cii-oi*s. ( FntoiMolOKy Bnllelln M, u. s.) 
Price, 10 ecftts. 

Brief Account of Principal Inwct Eusuil«s of Suinr Beet. (P^ntotuoloRy Kulle- 

tlu 43.) Price, 5 cents. 
Notes on Pepper Weevil. (Untouioiogy Bulletin 63, pt. V.) Price, 5 cents. 
Strawberry Weevil in South-central States In lOO.'i. (Entomology Bulletin 63, 

pt. VI.) Price, 5 cents. 
Some In.'iects Injurious to Truck Crops. ( lilntomology Bulletin 60, 7 pts.) 

Price, 20 cent*. 

Ai«^)arafxi« Miner; Notiw on Asparagus Ba&tl**. (Entomolo};y BnilAtin Se, pt. 

I. ) Price, 5 cents. 

Water-cress Sowbng; Wnter-c.raets Leaf-beetle. (Entomology Bulletin <H\, pt. 

II. ) Price, 5 cents. 
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Cranhevry Spnnwonn ; Strlpod Garden Ciiterplllar. (Entomology Ilulletin 60, 

pt. Ill,) I^rlce, 5 fcnts. 
lA'iiriiopiicrs of Sugiir litw't nnd TUoIr U«>latlon to "Curly l^eaf " Condition. 

(Kntoiiiolody l!iill»t1n ie, pt. IV.) I'rice. 10 cents, 
Swiiltropiciil Array AVorni, (KiitonioioKy Bulletin GO. pt, V.) I'rice, 5 cents. 
Hop l<'leii-hoctk>, (I'JnlouioloKy Itiilletiu CO, pt, VI.) Price, 10 cents, 
Jllscelliiiieuux Notes on Truck-crop Insects, (Entomology Bulletin Ofl, pt, VII,) 

Price, 5 cents, 

Some InseclH InJurloiK to Truck Crops. (Entomology lUilletln 82, 7 pt*,) 
Price, 20 cents, 

Colorado I'otato Bsetle in Virginia In 1008, (Kntonsoiogy Bulletin 82, pt, I,) 
I'rice, 5 cents. 

Parsnip henf-nilnei', Pni'slcy Stnlk Weevil, nnd Celery CnterplUnr, (Ento- 
mology Bulletin 82, pt, U. ) Trice, ,5 cents, 

IJmn-benn l'(id-b(iror nnd Yeliow-necked Floa-beetle, (Entoniolojfy Bulletin 
82, [It, 111.) I'rice, 5 cents. 

Life History nnd Control of Hop Fien-boetlc, (Entomology Bulletin 82, pt, 
IV',) I'l'lce, 10 cents. 

Biologic nnd Economic Jfotes on yellewv-Hiirr tJ*terplM>(ir, (jBWkim^ilogy Bwlite- 
tln S2, pt, V.) Price, ,T cents, 

Notes on Cucumber Beetles-, Biologic Notes on Species of Dlnbrotled In South- 
ern Texns, (KntoraoloKy liulletln S2, pt. VI,) I'rice, 5 cents. 

Notes on Vnrlous Truck-crop Insects. (Entoniolosy Bull«tln 82, pt. VII,) 
I'rice, 5 cents, 

lIinvBlliin Beet Webworm, (Kntomoiogy Bulletin 109, pt. I,) Price, 5 cents, 
Snutliern Beet W«)j\vonn, (Kntomoiogy Bulletin 108, pt. II.)' I'rice, 5 cents,- 
Importwi Cnbbnge W«l)w()rni. (Kntomoiogy Bulletin lOS, pt. III.) Price, 
5 cents, 

liU lie-known Cutworm, (Entoniolofry Bulletin 100, pt, IV.) Price, fS cents, 
Arsenlto of Zinc und l^eiid Clironuite Iteraetiles Asidnst Colorado Potato 

Beetle. (Entmnolngy Bulletin 100, pt. V,) Price, cenis, 
f<m,'iir-lieet Webworm. (Entnniolosj' Bulletin 100, pt. VI.) Price, cents, 
llorse-rndisii Wobworm, ( l-'ntomologrj' Bulletin 100, pt, Vll.) I'rice, cents. 
Hop Apliis In Piu-lfie Iteglon, (Kntomoiogy Ilnlietln 111.) I'rieo, l.'t cents, 
lied Spldw on Hops in tlic Rfiernmentn "Vnll^ of Cnllforulii, (Entomology 

Bulletin 117.) Price, I.T cents. 
The Beun Thrips, (lOiitomoloKy Bulletin 118.) Price, 10 cents, 
Prellndnnry Ueiiort on .Sugnr-lteet 'Wii-ewornis. (Eiitoinolofty ISnlletln 123.) 

Price 2,^ cents. 

S|M)ttod He<!t Webworm. (Untoinolngy Bulletin 127, pt, I.) Price, 5 cents, 
Sh-ljiwl Ueet CnterplUnr. { Entomology Bulletlti 127, pt. 11.) Price, .T cents. 
ln«»-ts ArfftCtlDg V«sgetnblo, Crops In Porto Rico, (l^epnrtment Bulletin 102.) 
Prlc*, «iffits. 

Cotton Bollwonu, Account of Insect, witli BetuUs of Xxtwimwts in liOB. 

(l''iirmors' Bulletin !01.) Price, 5 cents. 
Cotton Itollworni, Some Observiitlons nnd Itesuils of FleJd I-'xp^rlmeMt* In 

1004, (Farmers' Bulletin 212.) Price, .'t cents. 
The Cotton lioilworni. (Farmers' Bulletin 20<1.> Price, ."5 cents, 
Tiie Potato Tuber Jlotli. (Fnrmers' Bulletin &j7,) Price, 5 cents. 
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